The effect of continuously applied cyclic mechanical loading on the fibronectin metabolism of articular cartilage explants.
Articular cartilage serves primarily as a load-bearing material able to regulate its own metabolic activity in response to the mechanical stimuli applied. Fibronectin plays a critical role in the organization and function of the cartilage extracellular matrix. The purpose of this study was to investigate systematically the effect of load magnitude, frequency and duration of loading on the synthesis, content and release of fibronectin and proteins by mature bovine articular cartilage explants using a novel mechanical loading system. Increasing the load magnitude, as well as the duration of loading, inhibited the synthesis and content of fibronectin and proteins; the fibronectin synthesis was more specifically affected than the overall protein synthesis indicating that fibronectin is more responsive to pressure than synthesis of other proteins. Reducing the load frequency did not modulate the inhibitory effect of a given cyclic stress on synthesis and content of fibronectin and proteins even though explants were more compressed. The release of endogenous fibronectin was significantly reduced independent of the applied loading protocols when compared with unloaded controls. This study demonstrates that the magnitude and the duration of loading influences the degree of inhibition of fibronectin and protein synthesis, while loaded explants possess an elevated but limited capacity to bind fibronectin. Compared with other studies, our present results show that the applied load function in particular has a profound effect on the metabolism of chondrocytes.